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ACCIDENTS  AT  METALLURGICAL  WORKS  IN  THE  UNITED 
STxVTES  DURING  THE  CALENDAR  YEAR  1920. 


By  William  W.  Adams. 


INTRODUCTION. 

Accidents  at  metallurgical  plants  (excluding  iron  blast-furnaces) 
during  the  calendar  year  1920  resulted  in  the  death  of  61  employees 
and  the  injury  of  8,863,  according  to  reports  received  by  the  Bureau 
of  Mines  from  operators  throughout  the  country.  The  number  of 
men  employed  was  56,908;  they  worked  a  total  of  18,935,908  shifts, 
an  average  of  333  shifts  per  man. 

The  foregoing  figures  indicate  a  reduction  of  3  fatalities  and  an 
increase  of  737  injuries  as  compared  with  the  year  1919.  The  acci- 
dent rates,  based  on  a  standard  of  300  working  days  to  the  year,  were 
0.97  killed  and  140.42  injured  per  thousand  men  employed,  as  against 
0.99  killed  and  126.26  injured  the  year  before.  There  was  a  decrease 
of  4,212,  or  7  per  cent,  in  the  nmnber  of  men  employed  in  1920  and  a 
reduction  of  371,445  days,  or  2  per  cent,  in  total  shifts  worked,  but 
there  was  a  gain  of  17  shifts,  or  5  per  cent,  in  the  average  number  of 
working  days  per  man. 

The  accidents  during  1920  are  segregated  as  follows:  Twenty-one 
fatalities  and  2,624  injuries  at  ore-dressing  plants;  20  fatalities  and 
4,147  injuries  at  smelters;  and  20  fatalities  and  2,092  injuries  at 
auxihary  works. 

Of  all  of  the  nonfatal  accidents  during  the  year  covered  by  this  re- 
port, 75.9  per  cent  resulted  in  slight  injury  of  1  to  14  days'  duration, 
21.6  per  cent  in  temporary  disability  lasting  more  than  14  days,  and 
2.5  per  cent  in  some  partial  disability  of  a  permanent  character. 
Only  two  injured  employees  (less  than  0.03  per  cent)  were  reported 
as  totally  and  permanently  incapacitated. 

Table  1  presents  a  summary  of  the  principal  data  relating  to  acci- 
dents at  ore-dressing  plants,  smelters,  and  auxiliary  works  for  each 
year  since  1913,  the  first  year  for  which  such  statistics  were  com- 
piled by  the  Bureau  of  Mines. 
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Tables  6  and  7  summarize  by  States  and  causes  the  accidents  in 
1920  at  all  metallurgical  plants  in  the  United  States  (except  iron 
blast  furnaces)  as  shown  by  reports  received  by  the  Bureau  of  Mines 
from  operating  companies. 

Table  1.— Summary  of  labor  and  accidents  at  metallurgical  plants. 


Ore-dressing  plants: 

1913 

1914 

1915 

1916a 

1917fl 

19180 

1919a 

1920a 

Smelting  plants:  b 

1913 

1914 

1915 

1916a 

1917a 

1918a 

1919a 

1920a 

Auxiliary  works: 

1913,1914,1915  c.. 

1916 

1917 

1918 

1919 

1920 


Men  employed. 


Actual  '  300-day 
number,    workers. 


14, 985 
15, 128 
18, 564 
22,365 
24,  111 
21, 809 
17, 262 
15, 959 

20, 564 
27, 879 
31,327 
43,829 
44, 376 
39, 899 
28, 777 
24,944 


14,007 
15, 555 
18,044 
15, 081 
16,005 


16, 154 
15, 225 
19, 107 
23,470 
24,372 
22, 517 
16, 862 
15, 977 

24,309 
32, 336 
36, 262 
49, 363 
50,659 
45, 439 
31,324 
29, 137 


Days  of 
labor  per- 
formed. 


15, 763 
17,014 
20,  111 
16, 172 
18,005 


4, 846, 338 
4, 567, 529 

5,  732, 184 
7, 041, 083 
7,311,499 

6,  754, 962 
5, 058, 545 
4, 793, 151 

7,292,766 

9, 700, 769 

10, 878, 486 

14, 809, 046 

15,197,643 

13,631,601 

9,397,082 

8, 741, 116 


Average 

days 

active. 


323 
302 
309 
315 
303 
310 
293 
300 

355 
348 
347 
338 
342 
342 


Total 
number 
killed. 


16 
23 
30 
33 
47 
35 
25 
21 

47 
33 

38 
36 
53 
42 


Number 
killed 
per  1,000 
300-day 
workers. 


4, 729, 010 
5, 104, 146 
6,033,184 
4, 851, 726 
5, 401, 641 


327 

34 

350 

20 

338 

14 

328 

16  i 

334 

17  1 

322 

5! 

337 

20 

0.99 
1.51 
1.57 
1.41 
1.93 
1.55 
1.48 
1.31 

1.93 
1.02 
1.05 

.73 
1.05 

.92 
1.09 

.69 


Total 
number 
injured- 


.89 
.94 
.85 
.31 
1.11 


Number 
injured 
per  1,000 
300-day 
workers. 


1,977 
1,434 
2,095 
3,184 
2,952  j 
3,142  I 
2,057  ! 
2,624  j 

4,247 
5,673 
5,718  , 
9,656 
7,745 
6,743 
4,431 
4,147  ! 


2,240 
2,881 
2,808 
1,638 
2,092 


122.38 
94.19 
109.65 
135. 66 
121. 12 
139.54 
122.21 
164.24 

174.  71 

175.  44 
157. 69 
195. 61 
152.88 
148.40 
141.46 
142.33 


142, 10 
169.33 
139.63 
101. 29 
116.19 


o  Not  including  auxiliary  works,  as  shops,  yards,  etc. 
b  Exclusive  of  iron  blast  furnaces. 
c  Not  separately  reported. 
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SCOPE  OF  STATISTICS. 

The  tables  in  this  publication  have  been  compiled  by  the  Bureau 
of  Mines  from  reports  furnished  voluntarily  and  directly  by  operators 
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of  ore-dressing  plants  and  smelters  throughout  the  United  States, 
with  the  exception  of  information  for  the  States  of  California  and 
Utah.  The  statistics  herein  presented,  although  not  altogether 
complete,  represent  the  entire  metallurgical  industry  except  iron 
blast-furnace  plants,  accident  reports  for  those  not  being  received  by 
the  Bureau  of  Mines.  The  figures  for  smelting  plants  cover  copper, 
lead,  gold,  and  silver  smelters  and  refineries;  those  for  ore-dressing 
plants  represent  concentrating  plants  for  copper  ores,  lead  ores,  zinc 
ores,  stamp  mills,  cyanide  plants,  iron-ore  washers,  flotation  mills, 
and  sampling  works. 

CLASSIFICATION  OF  ACCIDENTS. 

As  a  step  toward  uniformity  in  the  statistical  presentation  of  the 
hazards  of  the  metallurgical  and  mining  industries,  the  Bureau  of 
Mines  in  1916  classified  the  nonfatal  injuries  on  a  14-day  (2  weeks) 
basis,  thus  conforming  with  the  classification  adopted  in  the  com- 
pensation laws  of  many  States.  A  summary  of  accidents  at  mills, 
smelters,  and  auxiliary  works  on  this  basis  for  1916  to  1920  follows: 

Fatal  and  nonfatal  accidents,  1916-1920. 


1916 

1917 

1918 

1919 

1920 

1 .  Fatal 

83 

17 

200 

3,443 

11, 420 

116 

5 

202 

3,302 

10,069 

94 

7 

247 

3,028 

9,411 

64 

2 

71 

c  1, 869 

6,184 

61 

2.  Serious  (time  lost,  more  than  14  days): 
Permanent  disability- 
Total  a 

2 

Partial  & 

147 

others      .      .             

c  1, 990 

3.  Slight  (time  lost,  1  to  14  days,  inclusive) 

6,724 

Total  nonfatal  injuries 

15,  080 
15, 163 
80,  201 

13,  578 
13, 694 
84,042 

12,  693 
12,  787 
79,  752 

8,126 

8,190 

61,  120 

8,863 

Grand  total  (fatal  and  nonfatal) 

8,924 

Men  employed 

56,  908 

a  Permanent  total  disability:  Loss  of  both  legs  or  arms,  one  leg  and  one  arm,  total  loss  of  eyesight, 
paralysis,  or  other  condition  permanently  incapacitating  workman  from  doing  any  work  of  a  gainful  occu- 
pation. 

b  Permanent  partial  disability:  Loss  of  one  foot,  leg,  hand,  eye,  one  or  more  fingers,  one  or  more  toes,  any 
dislocation  where  Ligaments  are  served,  or  any  other  injury  known  in  surgery  to  be  permanent  partial 
disabiUty. 

c  "Other  serious  accidents"  in  ore-dressing  plants,  smelting  plants,  and  auxiliary  works  include  50 
cases  of  permanent  partial  disability  in  1919  and  72  cases  in  1920,  which  could  not  be  segregated. 


ACCIDENTS  AT  ORE-DRESSING  PLANTS. 

Reports  received  from  operators  of  ore-dressing  plants  show  that 
this  branch  of  the  metallurgical  industry  employed  15,959  men  in 
1920,  who  worked  4,793,151  shifts,  an  average  of  300  working-days 
per  man.  Of  these  employees,  21  were  killed  and  2,624  were  injured, 
a  decrease  of  4  fatalities  and  an  increase  of  567  injuries,  as  compared 
with  the  previous  year.  The  accident  rates  were  1.31  killed  and 
164.24  injured  per  thousand  employees  (300-day  workers).  For  the 
previous  year  the  corresponding  rates  were  1.48  killed  and  122.21 
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injured.  The  average  working-days  per  man  indicates  a  gain  of  7 
over  the  year  before,  but  there  was  a  reduction  of  1,303  in  the  number 
of  employees  and  a  loss  of  265,394  in  total  shifts  worked. 

Eight  of  the  21  fatahties  in  1920  were  caused  by  "  other  machinery,'' 
4  by  suffocation  in  ore  bins,  and  2  each  by  crushers,  rolls,  or  stamps, 
by  falls  of  persons,  and  by  electricity.  Only  one  fatality  was  caused 
by  haulage  equipment. 

Falls  of  persons  resulted  in  a  larger  number  of  nonfatal  injuries 
than  any  of  the  other  causes  enumerated.  The  reports  showed  323 
injuries  due  to  this  cause.  ''Other  machinery''  ranked  second  among 
the  principal  causes  of  injuries,  followed  by  falling  objects,  hand 
tools,  flying  objects,  haulage,  nails  and  splinters,  and  crushers,  rolls, 
or  stamps.  Less  than  100  injuries  resulted  from  each  of  the  remaining 
causes  enumerated. 

ACCIDENTS  AT  SMELTERS. 

The  smelting  industry  (not  including  iron  blast  furnaces)  employed 
24,944  men  in  1920  and  the  total  working  time  was  8,741,116  shifts, 
an  average  of  350  days  per  man.  Accidents  killed  20  employees  and 
injured  4,147  others,  a  reduction  of  14  fatalities  and  284  injuries  from 
the  previous  year's  record.  The  accident  rates,  based  upon  300  shifts 
to  the  year,  was  0.69  killed  and  142.33  injured  per  thousand  men 
employed.  For  1919  the  corresponding  rates  were  1.09  killed  and 
141.46  injured. 

The  figures  for  1920  as  compared  with  those  for  the  preceding  year 
represent  a  decrease  of  3,833  employees,  or  13  per  cent,  and  655,966 
shifts,  or  7  per  cent. 

Five  of  the  fatal  accidents  were  due  to  ''other  machinery,"  4  to 
cars  and  motors,  3  each  to  falls  of  persons  and  flying  or  falling  objects, 
and  1  each  to  scalding,  electricity,  and  explosion  of  hot  metal. 

Of  the  4,147  nonfatal  injuries,  897  were  caused  by  burns  from  matte, 
slag,  or  molten  metal.  Flying  or  falling  objects  injured  609  men. 
Among  the  other  major  causes  of  accidents  were  hand  tools,  falls  of 
persons,  haulage,  and  "other  machinery." 

ACCIDENTS  AT  AUXILIARY  WORKS. 

The  statistics  for  auxiliary  works  cover  machine  shops,  yards,  and 
general  construction.  These  works,  auxiliary  to  the  mills  and  smelt- 
ers, employed  16,005  men  in  1920,  or  924  (6  per  cent)  more  than  in 
1919.  A  total  of  5,401,641  shifts  was  worked,  an  average  of  337 
working-days  per  man,  thus  indicating  a  gain  of  549,915  shifts  (11 
per  cent)  and  15  days  per  man  (4.7  per  cent)  as  compared  with  the 
year  before.     Twenty  employees  were  killed  by  accidents  and  2,092 
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were  injured.  Based  on  a  standard  of  300  working-days  to  the  year 
the  accident  rates  were  1.11  killed  and  116.19.  injured  per  thousand 
employees,  as  against  0.31  killed  and  101.29  injured  in  1919. 

Six  of  the  20  fatalities  were  caused  by  railway  cars  and  locomotives, 
5  by  cars  and  motors,  3  by  falling  objects,  2  each  by  falls  of  persons 
and  machinery,  and  1  by  failure  of  ladder  or  scaffolding. 

The  principal  cause  of  nonfatal  injuries  was  falling  objects,  which 
resulted  in  the  injury  of  374  men.  Next  in  the  order  of  number  of 
resulting  injuries  were  hand  tools,  falls  of  persons,  machinery,  and 
nails  and  splinters. 

ACCIDENTS  AT  COPPER  MILLS  AND   SMELTERS. 

Mills  and  smelters  treating  copper  ores  represent  an  important  part 
of  the  metallurgical  industry  of  the  United  States  and  a  branch  that 
is  readily  segregated.  Tables  15  and  16  have  therefore  been  compiled 
from  the  reports  of  a  selected  list  of  copper  companies  whose  accident 
records  appeared  reasonably  complete.  The  tables  are  based  upon 
reports  covering  29  ore-dressing  plants  in  8  States  and  24  smelters  in 
10  States,  employing  5,218  men  working  1,787,219  shifts  at  mills  and 
8,388  men  working  2,644,834  shifts  at  smelters.  It  is  believed  that 
the  figures  are  fairly  representative  of  the  accident  hazards  at  metal- 
lurgical plants  treating  copper  ores.  Similar  figures  have  been  com- 
piled since  1915. 

IMPORTANCE  OF  COMPLETE  ACCIDENT  RECORDS. 

Since  the  enactment  of  compensation  laws  by  nearly  all  of  the 
States,  increased  importance  attaches  to  the  accuracy  and  com- 
pleteness of  the  statistical  publications  on  industrial  accidents.  The 
insurance  premiums  that  operators  of  metallurgical  plants,  mines, 
and  quarries  have  to  pay  are  determined  largely  from  a  study  of 
statistical  reports  relating  to  accidents  in  these  industries.  It  is  highly 
advisable,  therefore,  that  full  and  accurate  data  concerning  accidents 
be  reported  promptly  by  operators,  not  only  to  aid  in  the  study  and 
prevention  of  such  accidents,  but  also  to  assist  State  compensation 
commissions  and  other  insurance  bodies  in  establishing  premium 
rates  that  will  be  fair  and  ec[uitable. 

As  the  value  and  practical  usefulness  of  statistical  reports  are 
increased  or  diminished  by  the  promptness  or  tardiness  with  which 
the  figures  are  published,  the  bureau  hopes  that  its  annual  inquiries 
relating  to  accidents  may  be  filled  out  by  all  operators  and  returned 
promptly,  in  order  that  the  value  of  the  reports  of  the  bureau  on  this 
subject  may  not  be  diminished  by  any  unnecessary  delay  in  their 
publication. 

79795—22 2 
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STATISTICAL  TABLES. 

The  following  tables  show  the  classification  and  the  number  of 
accidents  at  metallurgical  works  in  the  United  States  durmg  the 
calendar  year  1920: 
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8  ACCIDENTS  AT  METALLURGICAL  WORKS  IN  UNITED  STATES. 

Table  3. — Metallurgical  plants:  Fatalities,  by  caiLses  and 


Ore-dressing  plants.o 

State. 
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1 
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2 
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1 

"3 
3 

1 
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Colorado 
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Illinois 
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1 

Michigan 

1 

1 

Minnesota 
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1 
1 
1 

1 

2 

1 
2 

Montana 

Nevada 

New  Jersey 

1 

New  Mexico 

2 

New  York 

1 

Oklahoma 

Oregon 

Pennsylvania 

South  Dakota 

Tennessee 

Texas 

(d) 
1 

Utah 

Vermont 

Virginia 

Washington 

West  Vircinia 

Wisconsin 

Other  Slates 
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1 

1 

1 

Total.  1920 

1 

"2 

2 

1 

"i" 

8 

6 

2 

4 

4 

4 

2 

2 

2 

2 

21 

25 

Total,  1919 

1 

1 

1 

1 

1 

a  Stamp  mills,  sampling  works,  slime  plants,  lixiviation,  leaching,  cyanide,  and  flotation  mills. 
b  Blast,  rcverberatory,  and  roasting  furnaces;  converters,  casting  df^partment,  and  refineries. 
<;  Yards,  shops,  construction,  etc. 
d  Included  in  "Other  States." 
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Table  4. — Metallurgical  plants:  Injuries,  by  causes  and 
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42 
59 
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323 
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4 

5 

283 

200 

16 
11 

22 

34 

36 
23 

261 

167 

120 

97 

179 

140 

797 

569 

2,624 
2, 057 

Total,  1919 

a  Stamp  mills,  sampling  works,  slime  plants,  lixiviation,  leaching,  cyanide,  and  flotation  mills. 
fj  Blast,  reverbcratory,  and  roasting  furnaces;  convertors,  casting  department,  and  refineries. 
<■  Yards,  shops,  construction,  etc. 
d  Included  in  "Other  States." 
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Table  d.— Metallurgical  plants:  Percentage  of  fatalities  and  injuries,  by  causes, 

during  the  year  ended  Dec.  31,  1920. 


Cause  of  accident 


Ore-dressing  plants: 

1.  Haulage  system  (cars,  motors,  etc.) 

2.  Railway  cars  and  locomotives 

3.  Crushers,  rolls,  or  stamps 

4.  Tables,  jigs,  etc 

5.  Other  machinery 

6.  Falls  of  persons 

7.  SulTocation  in  ore  bins 

8.  Falling  objects  (rocks,  timbers,  etc.) 

9.  Cyanides  or  other  poisoning 

10.  Scalding  (steam  or  water) 

11.  Electricity 

12.  Hand  tools,  axes,  bars,  etc 

13.  Nails,  splinters,  etc 

14.  Flying  pieces  of  rock  from  sledging  or  crushing 

15.  Other  causes 


Total. 


Total 

Grand  total . 


Total 

Smelting  plants: 

16.  Haulage  system  (cars,  motors,  etc.) 

17.  Railway  cars  and  locomotives 

18.  Cranes 

19.  Other  machinery 

20.  Falls  of  persons 

21.  SuHocation  in  ore  bins 

22.  Flying  or  falling  objects  (rocks,  timbers,  etc.) 

23.  Gas  (burns  or  asphyxiation) 

24.  Scalding  (steam  or  water) 

25.  Electricity 

26.  Hand  tools,  axes,  bars,  etc 

27.  Nails,  splinters,  etc 

28.  Bums  from  matte,  slag,  or  molten  metal  (pour- 

ing or  spilling) 

29.  Hot-metal  explosions 

30.  Other  causes 


Auxiliary  works: 

31.  Haulage  system  (cars,  motors,  etc.) 

32.  Railway  cars  and  locomotives 

33.  Falls  of  persons 

34.  Falling  objects  (rocks,  timbers,  etc.) 

35.  Nails,  splinters,  etc 

36.  liana  tools,  axes,  bars,  etc 

37.  Electricity 

38.  Machinery 

39.  Failure  of  ladders,  scaffold,  or  other  support 

40.  Handling  hot  materials 

41.  Other  causes 
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Table  7. — Metallurgical  plants:  Accidents  during  the  year  ended  Dec.  31,  1920. 


Killed. 


ORE-DRESSING  AND  MILUNG  ACCIDENTS.  C 

Number  killed  or  injured  by — 

1.  Haulage  (cars  and  motors) 

2.  Railway  cars  or  locomotives ,. 

3.  Crushers,  rolls,  or  stamps 

4.  Tables,  jigs,  etc 

5.  Other  machinery 

6.  Falls  of  persons 

7.  Suilocation  in  ore  bins 

8.  Falling  objects  (rocks,  timbers,  etc.) 

9.  Cyanide  or  other  poisoning 

10.  Scalding  (steam  or  water) 

11.  Electricity 

12.  Hand  tools,  a.xcs,  bars,  etc 

13.  Nails,  splinters,  etc 

14.  Flj-ing  pieces  of  rock  from  sledging  or  crushing. 

15.  Other  causes 


Seriously  injured.    (Time 
lost,  more  than  14  days.) 


Perma- 
nent 
total 
disa- 
bility .a 


Total. 


SMELTER  ACCIDENTS. e 

Number  killed  or  injured  by — 

16.  Uaulage  (cars,  motors,  etc.) 

17.  Railway  cars  or  locomotives 

18.  Cranes 

19.  Other  machinery 

20.  Falls  of  persons 

21.  Suffocation  in  ore  bins 

22.  Flying  or  falling  objects  (rocks,  timbers,  etc.) 

23.  Gas  (burns  or  asphyxiation) 

24.  Scalding  (steam  or  water) 

25.  Electricity 

26.  Hand  tools,  axes,  bars,  etc 

27.  Nails,  splinters,  etc 

28.  Bums  from  matte,  slag,  or  molten  metal  (pouring 

or  spilling) 

29.  Hot-metal  explosions 

30.  Other  causes 


21 


Total. 


AUXILIARY  works'   ACCIDENTS. 

(Yards,  shops,  construction,  etc.) 

Number  killed  or  injured  bj' — 

Haulage  (cars  and  motors) 

Railway  cars  and  locomotives 

Falls  of  persons 

Falling  objects  (rocks,  timbers,  etc.) 

Nails  and  splinters 

Hand  tools,  axes,  bars,  etc 

Electricity 

Machinery 

39.  Failure  of  ladder,  scaffold,  or  ether  support . 

40.  Handling  hot  materials 

41.  Other  causes 


31. 
32. 
33. 
34. 
35. 
36. 
37. 
38. 


20 


Total 

Grand  total. 


Number  of  wives  left  widows,  34. 
Number  of  children  under  16  years  of  age  left  father- 
less, 67. 


20 


61 


Perma- 
nent 

partial 
disa- 

bility.b 


41 


Others. 


Slightly 
injtired. 

(Time 

lost, 

1  to  14 

days.) 


42 

7 
31 

8 
70 
92 


57  I 

8  I 

9  I 
11 
31 

6 

12 

158 


(2  542 


125 

9 

18 

4 

97 


228 

18 

248 


74 


32 


147 


d  1,019 


26 
12 
64 
79 
13 
45 

6 
43 

6 

13 

122 


(2  429 


(21,990 


85 

16 

-66 

32 

212 

229 

4 

222 

8 

13 

24 

226 

111 

160 

632 


2,040 


148 
49 
29 

125 

202 
4 

476 
31 
29 
18 

312 
78 

645 

42 

866 


3,054 


54 

31 

129 

290 

119 

226 

21 

104 

26 

46 

584 


1,630 


6,724 


a  Permanent  total  disability:  Loss  of  both  legs  or  arms,  one  leg  and  one  arm,  total  loss  of  eyesight,  par- 
alysis, or  other  condition  permanently  incapacitating  w^orkman  from  doing  any  work  of  a  gamful  occupa- 
tion. 

b  Permanent  partial  disability:  I.,oss  of  one  foot,  leg,  hand,  eye,  one  or  more  fingers,  one  or  more  toes, 
any  dislocation  where  ligaments  are  severed,  or  any  other  injury  known  in  surgery  to  be  permanent  partial 
disability. 

c  Ore-dressing  plants  include  stamp  mills,  sampling  works,  slime  plants,  lixiviation,  leaching,  cyanide, 
and  flotation  mills. 

(2  "Other  serious  accidents"  in  oreMrcssing  plants,  smelting  plants,  and  auxiliary  works  include  72 
cases  of  permanent  partial  disability  which  could  not  be  segregated. 

«  Smelters  include  blast,  reverberatory,  and  roasting  furnaces;  converters;  casting  department;  and 
refineries.    (Iron  blast  furnaces  not  included.) 
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Table  8. — Ore-dressing  plants:  Fatalities  and  injuries,  by  causes  and  States,  1914 

to  1920. 


ACCIDENTS  BY  CAUSES. 

Haulage  system  (cars,  motors, 
etc.) 

Railway  cars  and  locomotives . . 

Crushers,  rolls,  or  stamps 

Tables,  jigs,  etc 

Other  machinery 

Falls  of  persons 

Suffocation  in  ore  bins 

Falling  objects  (rocks,  timbers, 
etc.) 

Cyanide  or  other  poisoning 

Scalding  (steam  or  water) 

Electricity 

Hand  tools,  axes,  bars,  etc 

Nails,  splinters,  etc 

Flying  pieces  of  rock  from  sledg- 
ing or  crushing 

Other  causes 


Killed. 


1914  1915  1916  1917  1918  1919  1920 


Total. 


ACCIDENTS  BY   STATES. 


Alabama 

Alaska 

Arizona 

Arkansas 

California 

Colorado 

Idaho 

Illinois 

Kansas 

Michigan 

Minnesota 

Missouri 

Montana 

Nevada 

New  Jersey . . . 
New  Mexico. . . 

New  York 

Oklahoma 

Oregon 

Pennsylvania. 
South  Dakota. 

Tennessee 

Texas 

Utah 

Vermont 

Virginia 

Washington. . . 

Wisconsin 

Other  States.. 


Total. 


23 


23 


30 


30 


33 


33 


47 


47 


35 


35 


25 


25 


21 


21 


Injured. 


I 
1914    1915   1916   1917    1918  1919   1920 


79 

38 

64 

46 

170 

205 

2 

222 
9 
9 

30 

133 

78 

50 
299 


106 
17 

129 
59 


146 

42 
168 

82 


2991    336 
249     373 


192 

23 

12 

38 

235 

131 

76 
526 


363 

13 

35 

53 

360 

171 

109 
929 


1, 434  2, 095  3, 184 


1 
30 

287 


111 

103 

19 

3 


51 


180 
121 
83 
27 
95 
12 
35 
5 


10 
1 

211 


6 

73 

350 

2 

91 

153 

55 

3 

2 

112 

■  22 

155 

292 

147 

26 

131 

38 

3 

11 


263 

3 

35 


9 

127 

524 

20 

118 

176 

75 

4 

7 

137 

48 

186 

168 

133 

45 

310 

73 

15 

2 

1 

51 

48 

7 

711 

8 

43 


90 


1, 434  2, 095  3, 184 


135 

29 

112 

61 

282 

399 

6 

371 

24 

18 

40 

249 

193 

302 
731 


107 
68 

111 
92 

368 

414 

11 

389 

45 

15 

63 

298 

165 

198 
798 


2,952  3,142 


111 

48 
108 

59 
284 
201 


200 
11 
34 
23 

167 
97 

140 
569 


7 

141 

578 

11 

30 

214 

62 

9 

15 

88 

40 

175 

148 

117 

57 

183 

77 

208 

6 

1 

23 

40 

6 

496 

13 

16 

8 

150 

33 


2,057 


25 

54 

653 

6 

105 

170 

62 

26 

31 

88 

18 

249 

168 

142 

60 

229 

56 

212 

2 

1 

32 

17 

2 

525 

22 

30 

26 

55 

76 


2,952  3,142 


12 

25 

448 


43 

64 

27 

24 

22 

102 

34 

152 

82 

51 

40 

115 

206 

213 

7 

2 

17 

26 


205 

1 

38 

2 

40 

59 


2,057 


127 
24 

102 
42 

288 

323 
4 

283 

16 

22 

36 

261 

120 

179 

797 


2,624 


9 

49 

314 

29 

114 

120 

51 

16 

42 

144 

19 

130 

104 

181 

26 

79 

158 

335 

22 

24 

20 

40 


276 

15 

16 

5 

54 

232 


2,624 
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Table  9. — Smelting  plants:  Fatalities  and  injuries,  by  causes  and  Stales, 

1914  to  1920. 


KiUed. 

Injured. 

1 
191411915 

1916  1917 

191811919  1920 

1914 

1915 

1910 

1917 

1918 

1919 

1920 

ACCIDENTS  BY  CAUSES. 

16.  Haulage  system  (oars,  motors, 
Oti"  )               

3 
7 

10 
2 
2 

5 

t      3 

1 

1 
3 
2 
4 

4 
2 
5 
3 
9 
1 

4 

1 
1 
1 

7 
4 
3 
9 
8 
1 

2 

8 
5 
2 
13 
4 

6 

4 

495 
111 
55 
250 
620 
1 

1,052 
59 
62 

49 

586 

96 

959 

162 

1,116 

529 
61 

58 

290 

490 

8 

914 

68 

46 

46 

633 

146 

894 

160 

1,36« 

814 
117 
130 

385 
757 

1 

1,438 

112 

132 

36 

875 
252 

2, 163 

217 

2,227 

f 

i 

!       1 

696'     559     350 
113       87       46 
146       97       60 
375     377     217 
564     496     330 
73         5         2 

1,107  1,050     734 

48      136       60 

76       68       39 

37       41       31 

736     562     337 

208     163       70 

1,4881,290     959 

242     255       95 

l,839  1,557il,101 

23R 

17.  K;\il\vay  cars  and  loromotives. . 
\  ><   c'ranc*                      

72 

6 
4 
4 

1 

2 

1 

'"5 
3 

3 
.... 

1 

51 

1^    ( )| her  ma'^hinorv 

3 
6 
2 

1 
.... 

2 

185 

'H)    Fall<  of  PTsoii"*  .                 

295 

21    SiilTo'\it  ion  iu  ore  bins 

4 

22.  Flviiik'  or  falliiif:  objects  (rocks, 

limbers,  etf.) 

2:i.  Gas  ( burns  or  a-;phvxiation) 

24.  Scalding  (steam  or  water) 

2.5    El^ctrii'itv 

609 
40 

2 
9 

47 

3 

2 

23 

26   H'vnd  tool'*  axes,  bars,  etc 

414 

27    \ail~=  splinters,  etc 

87 

28.  Hurn^    from    matte,    slag,    or 
molten    metal    (pouring    or 
spilling) 

2 

3 

1 
1 

1 
3 

1 

2 
2 

4 

4 
2 
1 

2 
2 
4 

.... 
2 

897 

'^'^    Hot-metal  explosions 

62 

30   Other  causes 

6 

1,123 

Total                   - 

33 

38 

36 

53 

42 

34 

2(^,673  5,718 

9,656 

7,745  6,743  4,431 

4  147 

ACCIDENTS  BY  STATES. 

Arizona                  

3 

7 

1 

10 

9 
2 

'""5 
3 
2 

1 

5 

3 
1 

"2 
3 

553 

574 

1,112 
154 
224 
508 

1,356 
695 
605 
251 
317 
333 
90 
646 

1,184 
83 
188 
331 
749 
283 
359 
164 
437 
238 
132 
677 
10 

1,412 
33 
289 
269 
636 
125 
131 
104 
482 
248 
117 
682 

716 
65 
122 
172 
408 
157 

687 

Arkan-'as.  .             

84 

Cilif)rnia                  

1 
2 
3 

"'"6 
2 

1 
1 
2 
3 
1 
1 
2 
3 

5 

1 
3 
1 
2 

"2 

'"'3 
5 

163 

636 

697 

89 

163 
404 

782 
408 

37 

165 

Illinois        

433 

Kan-;as 

141 

Mar  viand 

Michiijan 

52 
271 
141 

28 
414 

107 

Missouri 

257 

538 

33 

622 

304 
457 

58 

6ao 

427 

Montana...          

6 
1 
3 

2 
2 
4 

2 

151 

Nevada 

132 

New  Jersey 

6 

377 

New  .Mexico 

New  York 

1 
1 

... 

1 
1 

49 
97 

"262 

361 
817 

4 
544 

Oklahoma 

4 

4 

895 

479 

265- 

Oregon 

Pennsylvania 

1 

3 

3 

2 

205 

339 

610     608 

396 

382 

374 

South  Dakota 

1 

241 
179 

Tennessee 

1 

1 

.... 

326 

249 

130 

99 

265 

Texas 

1 

4 

164 

.178 
383 

3ff 

Utah 

5 

8 

9 

3 

605 

437 

622'     556 

Wa 

Ver  m  ont 

2 

39 

135 

148 

Virginia 

2 
71 

83 

15 

290 

Washington 

1 

77 

West  Virginia 

1 

61 

106 

182 

107 
"652 

91 

Wis^ionsin 

11      36 
209     469 

26 

Other  States 

5 

4 

1 

6 

742 

545 

371 

Total 

33 

38 

36 

53 

42 

34 

20 

5,673 

5,718 

9,656  7  74!> 

6,743 

4,431 

4,147 
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Table  15. — Copper  metallurgical  plants:  Summary  of  labor  and  accidents  at 

selected  plants,  191S  to  1920. 


Number  of  plants 

Men  employed 

Number  of  ."^(XVdav  workers 

Total  days'  labor  (shifts) 

Average  days  active 

Number  killed 

Number  injured 

Number   killed    per    1,000,    300-day 

workers 

Number  injured  per  1,000,  300-day 

workers 


1918 


Mills.        Smelters. 


44 

8,222 

9,037 

2,711,186 

330 

13 

1,521 

1.44 

168. 31 


25 

12,363 

14,038 

4,211,381 

341 

13 

2,227 

.93 

.  158.64 


1919 


Mills.        Smelters. 


23 

4,711 

5,452 

1,635,520 

347 

8 

691 

1.47 

126. 74 


21 

9,294 

9,675 

2,902,514 

312 

17 

1,471 

1.76 

152.  04 


1920 


Mills.       Smelters. 


29 

5,218 

5,957 

1,787,219 

343 

2 

885 

.34 

148. 56 


24 

8,388 

8, 816 

2,644,834 

315 

5 

1,481 

.57 

167.  m 


Table  16. — Copper  metallurgical  plants:  Accidents,  by  causes,  at  selected  plants, 

1918  to  1920. 


Cause  of  accident. 


Haulage  system  (cars,  motors,  etc.) 

Bailway  cars  and  locomotives 

Crushers,  rolls,  or  stamps 

Tables,  jigs,  etc 

Cranes 

Other  machinery 

Falls  of  persons 

Suffocation  in  ore  bins 

Falling  objects  (rocks,  timbers,  etc.) 

Cyanide  or  other  poisoning 

Gas  (bums  or  asphyxiation) 

Scalding  (steam  or  water) 

Electricity 

Hand  tools,  axes,  bars,  etc  « 

Nails,  splinters,  etc 

Flying  pieces  of  rock  from  sledging  or  crush- 


ing. 


Bums  from  matte,  slag,  or  molten  metal. 

Hot-metal  explosion.s 

Other  caases 


Total. 


1918 


Mills. 


M 


2  I 


41 
32 
30 

44 


13 


161 

230 

7 

208 

31 


6 

42 

175 

97 

42 


379 


Smelters. 


M 


1,521 


13 


147 

43 


43 

114 

178 

4 

402 


11 
15 
22 
237 
66 


328 

66 

551 


2,227 


1919 


Mills. 


W 


84 


225 


691 


Smelters. 


M 


115 
39 


45 
82 

152 
1 

263 


14 

18 

18 

120 

26 


235 

44 

299 


17    1,471 


1920 


Mills. 


M 


90 

125 

3 

85 


10 

17 

103 

40 

27 


297 


885 


Smelters. 


a 


121 
43 


30 
75 

132 
4 

258 


4 

15 

13 

151 

27 


259 

20 

329 


1,481 


ACCIDENT  RATES  FOR  MINERAL  INDUSTRIES. 

Table  17  has  been  prepared  to  show  the  comparative  accident  rates 
for  1920  for  all  branches  of  the  mineral  industry  for  which  statistics 
are  compiled  by  the  Bureau  of  Mines.  The  highest  fatality  rate  was 
that  for  gold,  silver,  and  miscellaneous  metal  mines,  a  group  that 
includes  all  metal  mines  except  those  producing  copper  and  iron  and 
those  in  the  Mississippi  Valley  that  produce  lead  and  zinc.  The 
lowest  fatality  rate  was  that  for  sandstone  and  bluestone  quarries, 
a  group  that  emplays  a  relatively  small  number  of  men  and  in 
which  all  work  is  done  by  daylight,  free  from  many  dangers  that  are 
inherent  in  underground  mining. 
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No  reports  of  nonfatal  accidents  at  coal  mines  are  received  by  the 
Bureau  of  Mines,  but  for  all  other  branches  of  the  mineral  industry 
the  highest  injury  rate  was  that  for  the  lead  and  zinc  mines  of  the 
Mississippi  Valley,  while  the  lowest  was  that  for  marble  quarries. 

Table  18  and  19  present  a  10-year  review  of  the  fatality  and  injury 
rates  for  each  branch  of  the  mineral  industry.  The  rates  are  based 
upon  1,000  employees  during  a  standard  year  of  300  working  days. 

Table.  17. — Fatality  rates  in  different  branches  of  mineral  industries  in  1920,  compared 
on  a  300-day  basis  {length  of  shift  not  considered). 


Branch  of  mineral  industry. 


Coal  mines  « 

All  metal  mines 

Copper  mines 

Gold   and    miscellaneous 

metal  mines 

Iron  mines 

Lead  and  zinc  mines  (Mis- 
sissippi Valley) 

Nonmetallic  mineral 

mines 

All  quarries  (including  outside 

works) 

Cement-rock  quarries , 

Granite  quarries 

Limestone  quarries 

Marble  quarries 

Sandstone  and  bluestone 

quarries 

Slate  quarries 

Trap-rock  quarries , 

All  quarries  (excluding  out- 
side works) 

All  quarries   (outside   works 

only) , 

Metallurgical  plants: 

Ore-dressing  plants , 

Smelters , 

Auxiliary  works 

All^coke  ovens , 

Beehive  coke  ovens 

By-product  coke  ovens 


Total,  1920  a. 
Total,  1919... 


Aver- 
age 
days 

active. 


296 
317 

279 
295 

283 

287 

267 
309 
251 
259 
277 

238 
295 
231 

255 

287 

300 
350 
337 
319 
276 
346 


230 


Men  employed. 


Actual 
number. 


136, 583 
35, 254 

29,933 
45,990 

11,638 

13,768 

86, 488 
13,  251 
12, 735 
43, 151 
4,438 

4,466 
3,496 
4,951 

53,642 

32,846 

15,959 
24, 944 
16, 005 
28, 139 
10,955 
17, 184 


Equiva 
lent  in 
300-day 
workers 
(calcu 
iated) 


1,086,264 


134, 540 
37,274 

27, 849 
45,249 

10,998 

13, 170 

77,089 
14, 165 
10, 664 
37, 182 
4,349 

3,540 
3,364 
3,825 

45,617 

31,472 

15,977 
29, 137 
18,005 
29,921 
10, 094 
19,827 


Days  of 

labor 

performed. 


831, 851 


40,361,893 
11, 182, 119 

8, 354, 830 
13, 574, 788 

3,299,278 

3, 950, 878 

23, 126, 648 
3,017,582 
3, 199, 073 

11,154,653 
851,907 

1,062,161 
243,915 
370, 218 

13,685,149 

9, 441, 499 

4, 793, 151 
8,741,116 
5,401,641 
8,976,214 
3,028,062 
5,948,152 


Killed, 


249, 978, 614 


2,271 
425 
128 

117 
106 

36 

38 

178 

39 

22 

96 

4 

2 

5 

10 

128 

50 

21 
20 
20 
49 
11 
38 


2,984 
3,023 


Injured. 


(«>) 
32, 562 
12,047 

5,704 
9,072 

3,607 

2,132 

11,217 

2,585 

1,392 

5,321 

400 

356 
364 
799 

6,369 

4,848 

2,624 
4,147 
2,092 
3,415 
1,035 
2,380 


Number  killed 

or  injured  per 

1,000  300-day 

workers. 


Killed. 


Injured. 


(«>) 


3.16 
3.43 

4.20 
2.34 

3.27 

2.89 

2.31 
2.75 
2.06 

2.58 
.92 

.56 
1.49 
2.61 

2.81 

1.59 


1.31 
.69 
1.11 
1.64 
1.09 
1.92 


3.63 


242. 02 
323. 20 

204. 82 
200.49 

327.97 

161. 88 

145. 61 
182. 49 
130. 53 
143.11 

91.98 

100.56 
108. 20 

208. 89 

139. 62 

154.  Oi 

164. 24 
142.33 
116. 19 
114.13 
102.54 
120.04 


a  Not  available  except  fof  number  of  fatalities. 


6  Injuries  for  coal  mines  not  available. 
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PUBLICATIONS  ON  ACCIDENTS  STATISTICS. 

A  limited  supply  of  the  following  publications  of  the  Bureau  of 
Mines  has  been  printed  and  is  available  for  free  distribution  until  the 
edition  is  exhausted.  Requests  for  all  publications  can  not  be 
granted  and  to  insure  equitable  distribution  applicants  are  requested 
to  limit  tlieir  selection  to  publications  that  may  be  of  especial  interest 
to  them.  Requests  for  publications  should  be  addressed  to  the 
Director,  Bureau  of  Mines. 

The  Bureau  of  Mines  issues  a  list  showing  all  its  publications,  ayail- 
able  for  free  distribution  as  well  as  those  obtainable  only  from  the 
Superintendent  of  Documents,  Government  Printing  Office,  on  pay- 
ment of  the  price  of  printing.  Interested  persons  should  apply  to  the 
Director,  Bureau  of  Mines,  for  a  copy  of  the  latest  list. 

PUBLICATIONS   AVAILABLE   FOR   FREE   DISTRIBUTION. 

BuLLETix  115.  Coal-mine  fatalities  in  the  United  States,  1870-1914,  with  statistics 
of  coal  production,  labor,  and  mining  methods,  by  States  and  calendar  years,  compiled 
by  A.  H.  Fay.     1916.     570  pp.     3  pis.     13  figs. 

Bulletin  140.  Occupational  hazards  at  blast-furnace  plants  and  accident  preven- 
tion, based  on  records  of  accidents  at  blast  furnaces  in  Pennsylvania  in  1915,  by  F.  H. 
Wilcox.     1917.    155  pp.     16  pis. 

Bulletin  196.  Coal-mine  fatalities  in  the  United  States,  1919,  and  coal-mine  statis- 
tics supplementing  those  published  in  Bulletin  115,  with  a  list  of  permissible  explo- 
sives, lamps,  and  motor  tests  prior  to  January  31,  1920,  by  A.  H.  Fay.     1920.     86  pp. 

Technical  Paper  266.  Coke-oven  accidents  in  the  United  States  during  the  calen- 
dar year  1919,  by  W.  W.  Adams.    1920.     25  pp. 

Technical  Paper  275.  Quarry  accidents  in  the  United  States  during  the  calendar 
year  1919,  compiled  by  W.  W.  Adams.     1920.     66  pp. 

Technical  Paper  280.  Accidents  at  metallurgical  works  in  the  United  States  dur- 
ing the  calendar  year  1919,  compiled  by  W.  W.  Adams.     1920.     29  pp. 

Technical  Paper  286.  Metal-mine  accidents  in  the  United  States  during  the 
calendar  year  1919,  by  W.  W.  Adams.     1921.     99  pp. 

Technical  Paper  288.  Coal-mine  fatalities  in  the  United  States,  1920,  by  W.  W. 
Adams.     1921.    112  pp. 

PUBLICATIONS   THAT   MAY   BE   OBTAINED   ONLY   THROUGH  THE    SUPER- 
INTENDENT  OF   DOCUMENTS. 

I>ULLETiN  69.  Coal-mine  accidents  in  the  United  States  and  foreign  countries, 
compiled  by  F.  W.  llorton.     1913.     102  pp.,  3  pis.,  40  figs.,  25  cents. 

Technical  Paper  27.  Monthly  statement  of  coal-mine  accidents  in  the  United 
States,  January  to  August,  1912,  and  the  statistics  for  1910  and  1911,  compiled  by 
F.  W.  llorton.     1912.     24  pp.,  5  cents. 
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